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I (54) Title: PROCESS FOR PRODUCING RECOMBINANT PROTEIN 

I (54) ntaom-. AiSk?Lm9 >ti9K0)&f&:s^ 

1 (57) Abstract: A process for producing an active protdn or a sah diereof characterized by comprising extracting a protein having 
! been Woengineeringly expressed in a prolcaiyotic host by using a solution containing about 0.1 mM to about SO mM of a reducing 
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and thus a biologically and phaimacologicany active recombinant protein having the above-described effects can be prqiared in a 
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m m m 

6 mm 

T> im^ (^0. lmM~l^5 0mM, U1^b<mjO. ImM-i^l OmM) © 

mm 

^m^±mt> ^<Dun^^u-z>rMzmm<D^f^tM^y^mzn>hu-)Vbx 
15 viT't>si5^ tm^m^^mm\tmzmmtje0A9>7.^^^f3im. ^omm 

^^HJtbTVi'S. L/fel^©a8li^(t^ ^&^^;Sn;fe5B, "Programed Cell Death" 

(Necrosis,.^ tmm^mzmm\zmi-inrc7t^h-i^x (Apoptosis) © 
^B&feJ;I/^^&^g£0§M*'b^^^cfft)nT^i§ (•t^>rx>'X (science) 267, 

1456-U62, 1995) . 7#h-'>;^ttiSI#T#lC^S$nTVi§^^^©-OT 

25 7^ >XH@>«r©4gW^#Tt!^S:^n^*^. a s^H (CD 9 5, 

APo-1) \tm.mmmzi?^mmt^^tvxm.m^u^m^r\^^ i-^^ 

X>X (SCIENCE) 267, 1449-1456, 1995) . F a s$iMJi^!B^4 5 kD a©TN 
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F im^mf^W^, tumor necrosis factor) U'-fey^-7 75 U-dJlT-S I 

5 m\tmmtT^j>/m^i-^=Ly)v^y- (nk) iiia. -^^uyj-i^. nM^ n 

Ipr (lymphoproliferation) ■7'>Xtl?tin^gEft^3^E^56ET':7Xfc^ViT 
^^*^S#TViS 1 p imT^B^OhO^-^^^^Ht. ^tz 1 p ry^Xti^^© 
3fet^§M1''5g 1 d (general ized-lymphoprol if erative disease) TC^XTliF a 

-e^lClg^^Wf Sga^^SS^^^^nT^D. F as/Fa s U;y>Hm 

(SCIENCE) 268, 1347-1349. 1995) » 

tfe, thFasU;«f>'FC[)^Sg^^d5ThUy^;^/:$'D7'Px-r:^~if (matrix 
15 metal loproteinase) \Z^f)mmn. nl^MF a s U:y>h*tUTjS^$n5;it 

tm^u Fasu^^>H*^M©^^'J;^ffil:M/^^tT;^<^ J:t)jEi^tc^ 

:^7^4-y> (JOURNAL OF EXPERIMENTAL MEDICINE) 182. 1777-1783, .1995) . 

Fas u^>bmfcfe, mf3i&m^^m-^Tmy7^v-\zmr?>^> 

.20 TNF-a> U>3j^h^>'>-a (Lymphotoxin- a, LT-a) ^ 

cJ:tJ^U>*b=^~»-3 (Lymphotoxiii-e, LT-^) (c:7# 
gtt?5«afe-i) ;ii;il^il^$nTVi5 (if • Xi- • < >^y>\^ • i^^— • :t>^ • 
>^x^'» (THE NEW ENGLAND JOURNAL OF MEDICINE) 334, 1717-1725, 1996) . 
^fcj:r<aja. Fas U:)tf>Kil^>/'^^fliL/T, TL4*SHufflan Genome Science 

25 &?!»^e>fB^$nfc (Immunity 8 21-30, 1998) . TL 4JtiB^J^(ga»^ : Dfc^ 

cytoplasmic taiK 2 2^0transmembrane^^^■^^T^iS. C5^^®receRtor 
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bindingM^a50^)tt. F a s L. TNF- a. LT. CD40L. TRAIL 

ij -©H V EM (herpes vi rus entry mediator) ii^UL T 3 R t?^ D , soluble decoy 
receptor <h brTR6/DcR3/&^^ETS. 
T L 4 O^af^ffi ^ UTSifi. HV EM*5<J;t;JL T i3 R Sr^SLTVi?»3i3aBII&le: 

Vi?) (J. Clin. Invest. 102 1142-1151, 1998; WO 98/03648^) . ^tz. TL4« 

xmmh^r^tmx^n^. $etcr<m TL4©iE^thffF^MaBiiaK:^ 

(if#^2000-014044-^) . 

Fa s U^>H=l^>/'^^^'^*STL4©*l^l;i^ViT"b. CHOaaiiai'S:^^ 

-15. imMn.E<Dmmmm^thxmwz^^. i)^m<Dmxm.^mM 
mtmmnx^xwtj;:\fn^^mmmmu m^i^tcMTmthxmE 
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4 

m m¥4-2 1 8 3 8 7#^4#Pi¥9- 1 2 1 8 8 6#{C^V^T«, mS 

^)V^mm\Z^Ki . MTtM^U^t^'^i'^fi^^^' '^Tc. Journal of 
Endocrinology (1997) 153. 139-150T«, g69®attTOIC->Xx'r>S»bTVi 

10 Fas >J j{?>H1i^>/'^t57ST*'5TL40^, $/;^x-r>tt2^T-Jt0i^ 
15 ^m<DU^ 
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5 

(1) mm'x^^tmmmm^^rm^iirz^y/'^i^n^^ m^mm-ss 

1 mV <k D i^iMTC^iOSS^ 0 . 1 mM~i^ 5 0 mUo^mSn^-^^t^l^^^m^^X 

(3) ifyn^;mm ais^):»y\^m^y^^^n'v^^±m (d etosiim 

10 (4) Fas U ^f>ma^>A5'a*^TL 41!*^±I3 (3) Umo)^^^. 

(5) 5i7^?&«p^;i'*7'hS*Wr5<fc^#lT*§±E (1) EScOSii:^. 

( 6 ) ^/^Mzf h&^^^it-^W 2-;^M-:fhJ^^y ~;U^Jttt>'Xx7S > 
X'$>^±.m (5) I3it©®ii^r^, 

(7) >^Jl'*yh«SW^mi7$/il*^7Jl/^->T*^±S (1) iB«©gji:^ 

(8) i5'>Ai^K?£Ji^XWfcM*feijia^gi^'T!^l^$-&> M7cfiW-3 3 1 

20 ^wffl2ig!*T!Wtsj:ts!RFma:i-s±^ (1) m.(Dm[^m^^imt 

m 1 \t. U^^h hTL 4 (Ile84-Yal24O)075 /SEiFil^^T. . 
25 02 tt, 7°^XaHpTCII-shTL4©m»$:^-r. 

03tt. pJ^Mt: hTL4©^^p°D<^SDS7}^>J7^'j;i/7$ ]i^imm^WlT(0 
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^^T. ^Mt-^JV^^JV 15/25 iW) ) ^fflV\ 

m 4 nl^S b h T L 4 (Dmmm&(D^ t>^mn P L C :fe.J;t^ffiH P L CT0 

06fi, Bj^MkhTL4<D4tl^fe&^f. 
g|7«, PT^M'7'i77.TL4aeu81-Val239)©7Sy^?iJ&^-r. 
08tt, y^XSKpTCII inTL4©^0$^'r. 
10 BI9tt. ■RljgM'7':7XTL4©^@^S©SDS:^?U7i7U;V75Ky>S^i3cliT 

m&i^^To f)m'^)i^y)v 15/25 (mHb#^p°q (^) ) iJ^-t " 

01 0 pJ^TC7;^TL 4©»iS€l«i©<^>5SmHP L C:feJ;«ffiHP L C 

15 -vo^mw^^-y^^iro 

mint. simm^'yT.TL 4 ©«iwRi^-rttHiiit©->7.-r75 >mM^^^xf^ 

20 *^gg©IIJg«3|TffiVi e»n5 F a s U fS> ^© Fa sV:ff> 

;^!:«^©8U^)-'^y5^H. lT^$nS75>'^iB^J©N5f5^*>e>m8 
25 4 (I 1 e) ~m2 4 0 (V a 1) #@©aP^75y®@B^J^fcttiE»^ : 4T^ 
;^n57^ymE^J©N5^;&i5^8 1 (Leu) ~^2 3 9 (Val) #i©gP^> 
75 /KiB^Ji£^WT5Rl^Sk hTL 4^fcttnI^ST':77.TL 4^±t;^ne) 
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$e)t'ttx mmm^: n?^$n5TsyiiE^j®N5i^A^e)^8 4 (i i e) ~ 
^2 4 0 (va 1 ) ^^(D36^75./mBn^rcitmn^n 4-c^tn^7^jm. 

. m^l(DN7^f)^'^f^8 I (Leu) -112 3 9 (V a 1 ) #g0^^7^/mE^^ 

Ax^X S>Ffl#^: lTS$n57S/^^<Z)N^*>e>^8 4 (I 1 e) ~m 
2 4 0 (V a 1) #g(Dgj5^75y^E^itfcliS2^#^ : 4T^$n575y@iia 
»N^;!i>e>^81 (Leu) -^23 9 (Val) mUO^^J^ymUWO 

ff097/34911#, US Patent No. 5.874.240#;5:i:{Ci3«©i5'>/ti^M5rt>^^-5i: 
2M^i8l»fc^ViT5'>/1^®©iti:L'T«, m ^t^^. m m U>K 

:^^m'^^^^^ti^WMlBUt.hX\t. Escherichia coli CWH^) ^OlJ^xU 
20 l:7)i0, Bacilius subtil is (ttf^) Serratianarcescens (-fe 

^5^7) ^(D'ty'^-JM^W^Vfh^. ffT'foEscherichIa Z. 

mi-M. *fg0J©^«a|Tffl V> Sns F a s U :if > ^Ai^g^n- Ht"-5 c 

25 DNA^^^r^^M^i^iJ'-tt. (i) FasU:y>H^r5^>Ai?»jt 

4Saiiadi6;*'>ir>>'^-RNA (mRNA) <^5^'^U (ii) mmR¥iAiS^<b^m. 
©cDNA^^ ;^CViT:za^DNA?£^^t, (iiO M^SDNA$7 7-i?^ifc 
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mntrnv. (y) #f>nfef^®igm#*J§m ?^sfem^$jo^6ji^)^m m 

5 NA*-^t-?>:7 7— :^$5Vitiy7XaK^^U (vi) ^<Da*m;lDNA;5^ 
e)Sfi<]t-rSi^D->'ft;DNA^£^Offlb, (vii) Mi^P-WklDNASfcH^© 

cDNA?&mi^j^tr:^7;^ah*tLTtt, rctX\fizmM^^<ODBR3 2 2 iz> 
10 -> (Gene) > 2#. 9 5H (1 9 7 7^) ] . pBR3 2 5 ii^->. 4#, 1 2 
IH (1 9 7 8^) ) , pUC12 1 2 5 9H (19 8 2^) ) . 

pUC 1 3 Cv'-X 1 9#. 2 5 9H (1 9 8 2^) K tt^06*(7)pUB 1 1 

(Biochemical and Biophysical Research Commrni cat ions) . 112 #^ 678M 
15 (1 9 8 3¥) ) fSiEifiW^Mffi^ ^©fi&©t>©T$oT'b, ^mrm^m 

-2;^>»>$^-^LTa. fejr^^fAgtll C- \^>^5ii;7^— (Yoimg. R. and 
Davis. R.) , ';ruz^-7'^>ifX't':f--tf'i->'3i-JV-7ii^^'-'t':f'l)- 
-f x^;^ • "If • • XX • X— (Proc. Natl. Acad. Sci., U.S.A.) , 8 0 

20 1 1 9 4H (1 9 8 3^) ) uanfiM^n^ifi^ ^<moh(Dr$>oX%B^ 

y^X^ Htia^-^W^iiL'Tii^ TctXU. T^— -TXTx-rT. (T.Maniatis) 
e>. t U^ra^- • ^D-z.>if (Molecular Cloning) ii-;H< • xyj • A 
• h«J— (Cold Spring Harbor Laboratory) ^ 239H(1982¥) 

fct^LJitoL-^ (Hyunh.T.V.) e.O;^S (x^— Xp? -x- • P-x> 
T '.'^y^'T'^tlJl' T'fti'-'f- (DNA Cloning, A Practical Approach) 1#, 
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495(1985^)) :/i}zi)^$>Vf^tl^. 

(Escherichia) PI, /-^^JVX (Bacillus) M'^fS.Bz^Kt^o 
±BXi^ai^)\i7mM(DMtVX\t. Xi/x'Jt7 -3iJ (Escherichia col i) K 

5 12DH1 cyo->-s?>^-:r:/-if ':^i^3:^;^• 7:t»'TS--:4-::^--y-<x> 

7s (Proc. Natl. Acad. Sci. O.S.A.) 6 0#, 1 6 OM (1 9 6 8¥) ] . JMl 
0 3 C^i^W y:^- 7 v"yX-UiJ— 5^ (Nucleic Acids Research) , 9#> 309 

H(198l¥)), JA221 • -ty^ • ^ mPoL^- • AM ^tOv?- 

(Journal of Molecular Biology) 120 #s 517H(1978^)3>HB 
10 10 1 ii^'t-'^JV ' f:f ' ^U^3.y- ' n^tu-J-, 4 1#, 4 5 9H (19 
6 9^) K C6 0 0 [Px.^T^yl77. (Genetics) v 3 9#. 4 4 OH (19 5 
4^) D , MM2 9 4 i^^^^- (Nature) , 2 1 7#, 1 1 1 OM (1 9 6 8^) ) 

±Bn'^)V7smBt\^X\ts rct^W^^}V7.''^'^^)7. (Bacillus subtilis) 
• 15 MI114 C5^-X 24#. 2 5 5S (1 983^) ) . 20 7-2 1 Ci^^-)" 
;V-:t:/- A-f:t'y5XhU— (Journal of Biochemistry) 9 87K (19 

8 4^) 1 ;^£M&lf&-fa^e_ 

Maniatis) e>. ^1/^:jl^— •"^o— (Molecular Cloning) , • ^ 

20 ■:/U • i'N—A— ' y^yY-^)— (Cold Spring Harbor Laboratory) , 2 4 9H 
(1 9 8 2^) tE«©557;i/~>C7A^PM H^2&5Vi«*;l/>/C7A^D7'f H/JP 

NAMS*^ibntiy^XSh\ mt^pBR3 2 2. pUCl 2, pUei3. p 

UC18, PUC19, PUC118, i^ucii9fs.a\zDr':r^u-->i;t^c 
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(Maxam-Gilbert) ^ CMaxam. A. M. aad Gilbert, W.. "/nV-x^f • • 
if • i--y3i-)V ' 7tJ7^5.— • -^"f • x>;^ • pf:/ • if • a— • x;^ • x— (Proc. 
6 Natl. Acad. Sci.. U.S.A.) , 7 4#, 5 6 OH (1 9 7 7¥) ) SSl^tti^xrt^ 
Olessing, J. Wy^ • T'^'yX- UlJ--5^ (Nucleic Acids Research) 

3 0 9H (1 9 8 1¥) ] l'«J:-3T^5£b, fE»075/mE2FiJt©JtlS9&^^ 
F a s U^*>F1ii5'>/t^K(Dc DNA(D#a&5tET^^. 

10 ~l<T5cDNAdi#e)ns. 

DNAftS«)lcj;D^©t^. ^rdtBffMlc:<3;i9$!lBI#^x:^^V5?i?V7-ifT-^g 

fil?j^Jl:3H>i:bT0TAA. TGA^;fc«TAG&^LTViTt)j;Vi. 

Ki7^-tLX\t. ±i30;Mi^**©7'^X5 H (^J, PBR322. pBR3 
2 5, PUC12. PUC13) . (08, pUBllO, pT 

P 5 , p C 1 9 4) UiifAW^Mo 

J^S^mT'5l^CDte5!>^XS/x«J^^7)SST'$^^'&«, T7 7*D^-5'- tr 
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1 p p yDt-r5'-ja:^*«, m^i)V'^^)\':^mMrh^mtit. s p o i t-^' 

:^>'3:h;l/' 7:iJxS— • ii-'fx^X (Proc. Natl. Acad. Sci. USA) > 6 9#, 
10 2 1 1 OK (1 9 7 2¥) (Gene) , 1 7#. 1 0 7H (1 9 8 2^) i^:^ 

v.i>7. (Molecular & General Genetics) . 1 6 1 1 IH (19 7 

9^) yi^t^o^^icfi^oTfrfctis. 

:/a^-^-^ :bTT7:/P ^-^-<&fflV^^^^y T7 yp^>-r$^-- 
©^3^^©lHl±<£iKJtbT> F a s U;«f> Hii:5^>/'^i7K^n- KTS c DNA 

txC/Am Wmm. n->x5"-:/- U:!&- ^rT'hx :dif'fx ^x^x^ 
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^tSUd^i^ Uy- (Miller) , -:^i'-:^;P-:t:^-X^X^Up^>^y-f >-^:lx^ 
3.7 — i^x.^-T^ (Journal of Experiients in Molecular Genetics) , 4 

5 31-433 Cold Spring Harbor Laboratory, New York 19723 . LB«Sfe^*t 

Zfu\i)V-Q-T>-^f^y^V\iyJ'y\' (IPTG) . Z &-^>Y'))V7^') 

te*«xi/x u \i7mmm^^ ^^(la^*^ 15-43 ■ct^u 3-24 mm7\'\ 
10 ig:^K:j;o, m^-^nm^mx^zthrt^. 

mmmw\t. ^^t% tct^m=^mm\z^v^x'^^o mi^mtvx^ 

jqLTt>j:v\ ;i(D^':>\zbxmmm^vrcm:. mxm ^mi<Dij 
20 mx. i^>b^mr^f)\ ^t^ct\z^f)mit^. M»ji§*5i5©iies^Tt 

25 bxm^ ^n, 7R«tt30^fij^og^tt, ^^Txv'^T^ 1 ~ 8 ^;i^/u h 

JK iifSL<fi^3~6^;U/U>;'h;k m^TttS-g^jl'/U^y h;k if^u< 
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y^fdimM^mt^z.tii^'^^, ^m\\m'^imktLx^\^^^tu -mm 

tf :5/'7-i^>TH 1-8 $f $ U < 3 ~ 6 ^: 

;V/ U y h )V. WMX\t 5 ~ 9 U V V)Vs 0* b < t*^ 8 U v h JH?ab 

1-§Ili:Jt. H8t6^l^«fc<fTbnTVi§ (Biotecliiiology and Bioengineeriag 41 

3-13. 1993) . z.n\t. ^w^iH%\^<\mmm^mi\m^-^tiid^^^^^^y 
^ >m^^fr^^\z\t. ^n\:.^z.oxm^f)\^\^^^i^mmcf^ 
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-yx'^^m^\zm$im^<D^7:z^jy(Dmst^ 0-2.0 t;p/u y h;K 

*fc«>'Xx75>:fea;l^'>;^iS7 5>75:a ^JJDATt)J;lrJ. VYv^7.l^v 
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7 y -pf) ©^fl^jcfe itKji7^©iigtt-^n^n-?n 0 . 0 1 - 1 0 0 5 u ^ ju/ 
'J V h;k m^U"^ L < «o . 1 ~ 1 0 5 u ^ ;i//'J v hJVTSs. 

>5^jc;fett'5«K^©^'eif^uvi75y®»a^«, o. i~2. ot;i^/U'yh 
Jk #t<fftL<tio. i~i. o^Jlz/U'^HUTa^-So 

■^^bm35^:?U7*-;i^X'f >i^©B5(c:. mX\-iM&. WSx. ^^@H. 

$f*b<lt. fci:;l«0. l^;i//U^/hJV U>Kgaf?S*'fe77 

T^^^X (Sep had ex) G-2 5 (77;WV'>7 A-I'^x^ (tt) ) IcMt 
S H t tc J: 0 S t55«Tt^. J; 0 0.1 U h 

mCL%m y^-)VfA y^\zM\^X^^ H ^: t>T?tS. -JKfc^© j;^;^^® 
tbT«0a^t^tB. ie«f. m m SSSft:. W^^. W^m. ^^n^h^^ 
7^'-^/{>^ib^f^n. g^UV^^^:bTii ^> fc^:;^(^SP-Sepharose 
FF iVT)\^-yy n-i-^'r^ m ) . CM-SFW (h-V- ) ^SVi 
^t. DEAE-5PW (h-V- m ) ^:^i-Lfc'r:t>^i7P"7b^77^-. 
fct^«ODP-5 0 (BHSimX m ) «:fflVifc€ffi^D'7h^77^-^fcj;5 

lUPAC-IUB Cooanission on Biochemical NoinenclaturelC<}:^)B§^2b§Vi}tSM^^JC 
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cDNA 

A . 
T 

5 G 
C 

RNA 

mRNA 

EDTA 

10 SDS 
2 -ME 
DTT 
Gly (G) 
Ala (A) 

15 Va 1 (V) 
Leu (L) 

Ser (S) 
Thr (T) 

20 Cys (C) 
Me t (M) 
Glu (E) 
Asp (D) 
Lys (K) 

25 Arg (R) 
His (H) 
Phe (F) 



16 



: )V) y 

: D-f yy 



i-tvy 
:7.vt=^y 

: yT.T'i y 

: }^^t:=^y 

:!f)V^s,ym 

: ^)~yy 

: t:;^^v^> 
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Tyr (Y) :^nz/y 
Tr p (W) : hUyh77> 
Pr o (P) : yDU> 
Asn (N) :77.Ay^> 
5. Gin (Q) : if)V^^> 
As X : As p+As n 
G I X : G 1 u + G 1 n 

15 

mm 

bhTL4 mmm: 1) ©a»^iiw^rr^^8 4 7$ym^ (r i e) 

ii^i^m2 4 075.jmm (Va I) ^tSn- h*-r?)DNA©rit^#|)fc&, ^ 
i:UT#il¥l 1-14 1 1 0 6^^^<5>##«^ltl2«i©y7;^$ HpTBl 9 
3.9. ':fy^'7'-thX2mot^)dyLi7V:^^}r QE^^: 2 5'-TATAC 
25 ATATGATACAAGAGCGAAGGTC-3' \ E^J#^: 3 5'-AGC 
CGGATCCGACC.TCAC ACCATGAAA- 3 ' ) ^fflViTPCR 
(polymerase chain reaction) Srff-^fc. #e»tl/j:PCRlltl©:^»ia5?a^TA^7 



wo 01/75095 PCT/JP01A)2712 

18 

• u-ZLyifUmmm^mmVtz^. Nde l:i$XXSBamKlxmit.L. 2. 0% 
I-BamHmJt^, |5li;<Nde I i5J:r/B amH I T?8<tiLfcpTClI©T7 

y o ^ - oymz t 4 d n a u — tf i^^xm^ ty^xsHpTcii-sh 

5 TL4 (02) 

T7RNA#U^7— r*fei^(lac:/P^-t$^-$!lllT)^^T5:*cli«MM2 9 
4(DE3)H, ±iB##^?yiT#^n^7*^7.$ h*pTCII-shTL4^^AL.. 
:feli®MM 2 9 4 (D E 3)/p T C II- s h T L 4 
10 ■ 'lOm^Wm'^^ 1 0 g /m 1 ©X h ^i^-'T ^ U ^S-^tPL B^^ ( 1 

/bx 0. 5%a^«x:^^;^, 0. 5%m:fbU'>A) lUy^J^s^tii^fc2u 

l©xb7U-'f^U><£^tri^SF^fl]i (1. 6 8%U>m-7K*:^^U'>A, 0. 
S^UVBIriTK^^U^^A, 0. I%mfli7>=e-^7A. 0. 0 5 b U A. 
15 0. 0 5%BiEil'=?i^^->'>A. 0. 02%mim. 0. 0 0 02 5%5i^-^, 0. 
000 5%^m5^7SX 1. 5%:/H':7if, 1. 5%*1fS/K) 19UyHl/^ 

m<Dmmfi'^i^ 5 o o v^mzis.oitmAv. 7 5 jiiM^i-©-! v -fu tfji/- e - 

ht!7y'>K (I PTG) $SK:2I^P^«<£^»tfc(1480 
20 i7 Vv ha- y h). *i^«fcz:©^^©^'C>^MIISff 5 2:i:fcJ:0> *&2 1 0 g 

7i:fe2^^#{Ci5tt'5 Pl^St h T L 4 ©^«tt, ®^{i}S^$SDS-PAGEfc#ll/, 
BjjtSthTL 4*^^1-1 7Kd©A>H©S^J5^e., i^4mg/gaM^i£(5 Om 

■ g/L)tita$nfc. 
25 J:©?^g^^±ji«MM2 9 4(DE3)/pTCII-shTL4tt. 2 0 0 0^2^ 

2 B36^e.0*B3^*^t)< ffmm 1-1-3, ®Sjt^#Xmft«^fe^X#X^S 
^g^FS^SBf (N I BH) \Z%im^Y E RM B P - 7 0 1 9 i: UT, *fcSfe#^ I 
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FO 1 6356tLT 2000^1^20 B#TQ*H:'cl£lt:*cKr|ii£jllE+H 

*Br2-i7-8 5, mmAmmB\ (ifo) tc^te^nws. 

AIS. f^S:fe^#X>/x>Jt:7 3'J (Escherichia coli) DH'lOB/pTB19 
5 3 9:feJ;ti^Xi/xUt:7 nU (Escherichia coli) DH 1 0 B/pTB 1 9 4 0 t 

tx, ^n^ni 9 9 6¥7fl 1 7 0*^5) B*B^«a^'::»< «Tijmi - 1 - 3 . ais 

lfl#X^#l^4lfeX^xmr#5lfS«S0f (NIBH) mm^TERU BP- 

5 5 9 5feJ:aJFERM BP-5 596i:bT. ^fcl 9 9 6^7fl 1 1 S*^e»0 
*a:^»;^ra^llE+H*IBl 2-17-85, ita^A • ^Wm^'^ (IFO) 

10 IFO 1 5 9 9 7^J;tXl FO 1 5 9 9 8 tLT^ffc^fnTVi^g). 

T»>XTL4$zi-h-r-57$y^?^ (Sa^#^: 4) OSBfl^^^tC^^&t-S 
8 l7S./m!^ (Leu) j&i^23 975711^ (Va 1) (07) 
15 HtSDNAIIffr^#5fcJe>, ^ttTWO 98/03648^©##^J2II|E«©y7X 
aHpTB1958, ::/^-r"7-tUT2e©:tU:^5?^^:t5"H (I3^##.: 5 ; 5'-G 
GCATATGCTGATA CAAGATCAACGAtCTC-3 ' , iB3^J#^: 

6 ; 5' -CGGATCCTCA GACCATGAAAGCTC CGAAAT- 
3* ) ?&fflViTPCR (polymerase chain reaction) Sff^fe. ^f^tlfcPCRM 

20 !^©*l«iamTA^n-->^U m^n^UmVltm. Nde I:fe<J:t^Bam 

<^^l.fc. CcDNde I-BamHlUflir^, I^C<Nde I feckC^B amH I T 
mbfcp T C1I©T 7 yD^:-5'-©TSSfcT 4DN AU if-if^fflV^xm^t 
:/77.SHpTCII mTL4 (08) 

25 

##0iJ4 ;>cJ^mT©Bj^ST^7XTL4(D%ii 
T 7 RNA^a^U ^7-if®^(lac:/Pt-:$'-M'F)S>t1-^:*diMMM2 9 
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BIMMM2 9 4(DE3)/pTCII mTLA^Wco 
::(DJ^n^'mm^s 1 Otf g/ml0xh^-tJ-'r^U>S:^t?LB^m (1%^ 

lCDxh^U--<^'J>5:^tIifl»JS«i (1. 6 8 % U >m-7K^:M- U "^^ A. 0. 
3%'j>^-*5l;!7U':7A. 0. I%m7>^-C7A, 0. 0 5%mfl::f bU^A, 
0. 0 5%5iiim-7^^v"i7A, 0. 0 2%t^?a^> 0. 0 0 0 2 5%M^Hft, 0. 

mmmf)^m boo^/vv hwmzu-D tzm^x. 7 5 m u^o^ y \f}v- 0 - 

0-51^^^/7 J. t!y 7 v^H (IPTG) $e>JC4I^TO«^»^c(1905 
e:©J^mfeife:^MMM2 9 4(DE3)/pTCIITL4«, 2 00 1^3^5 0 

3&^e»B*«*J!iro<jfm^i-i-3. mmmmmmm^mm±^x^x 

20 mfiTfSif^m (N I B H) IC^fe#^F ERM B P - 7 4 8 1 1 bT> tfcSKS 
^IFO 16550i:UT 2001^2^1 a#TS*ffl:^K0;^KT^?SilIK+ 
=^■12-17-8 5, MmmABWrnm (IFO) t€K^tlW§. 

25 HH^J 1 "I^S h h T L 4 O^MtJ^ e> Oift tH 

##^2T#e>nfc®<*:2 5glC. 5 OmMhU7./HC 1, SmMEDTA (p 

H7. 5) izsmLmTLxk^mmmiv^yr- 450) (y^>y>(^)) 



wo 01/75095 PCT/JPOI/02712 

21 

sfflViT4'c. s^fSimmm^mKiMbrz^. ik'b^m (i 5 o o o r pm, 3 

CK.SmMEDTA (pH7'. 5) 500mK 5 OmMhU:^/HC K 4M^ 
^ (pH7. 5) 5 0mK flTt^t^^ff a^jil^lCS OmMh U7>/HC 

K 4Mi^7-i?>iimtl(pH7. 5). SmM 2 -/;i^*7'hX:5'y-;l^ 7 
5m 1 Sljn^T4lCT-5M$^filbm ^>b^ (1 5 0 0 0 r pm. 3 OM 

0j^hhTL4®U7;d~;i'X-O:J^ 
^«f!JlT#e>nfc±5tt^fcO. SU7)V^='>. SOmMhUX/HCl (pH 

8. 0) 1. su^y h;u^£jin;iT, 4x^r-m^m:^n-orco 
mm 2 1?# e.nfcfl&ttft;©i^7 L/i^cS4i^<£ p h e icusb. is^isi^ 

'tJVU-T.m ^m^ABK (kdalton) > 1^1 0. Im^ X 2^) i^V^T 
iW) ) •eWfgUm ^@*T4<gfcl&filU,'«ii>^MSI (8 O O O r pm, 155)- 
fgD_^fiMA±M^^m».,^±^^^ 5 0 mMB ^l^l^ (pH6. 0) 15Qm 
M NaC ITW^bl/ifeSP-Sepharo s e FF (1. IcmID X 5 
cmL, 5mL) 07)V'^>'7 M^t!; m) ) fcHS^^^m 0-6 0 Si 
B (B=5 0mM»mi^»iS (pH6. 0) , 1. 5M NaCl) ©^|it^ET4 
Om 4ml/^i'©Mt?^a3U TL4?r-^tr7^^V3>?£:/-;H/fc. i^Vi 
5 OmMl^iJil®!^ (pH6. 0), 1 5 OmM N aC 1 T5m^^:tfcCM- 
5PW(21, 5mmID X 1 5 OmmL, 1 3Atm) CtV- (^) ) fc®^^ 
■arm 0~4 096B (B=5 OmMSIgigifl^ (pH6. 0) , 1. 5M NaC 
1) ©git^ETSOm 5ml/^}-©t^jrt?^ttlb)S:. TL4077^i/3>$ 
y-JPL, TL4©a:mB5il:©^, ^g7KT2^{r^tfco :^^W.^m\-m^ 
(7S=i> 8 0 5 0 YM-1 0) (SU3|^T(^) Tm^bfc^5 OmMS^^ffi 
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?g(pH6. 0) . 1 5 0mM NaClKltt^L. Pl^MkhTL4$51. 5mg 

y 7^ U;i'75 \iy)V9MMW}^fT'orco ^.^^ l O OmM DTT&»t/cS 
5 amp 1 e buffer [Laemmli, Nature. 227, 680 (1979)] izMMU 9 513 

ri6^miiamvrc^. T;ia^y;n5/2 5 (m-Ht^HiB) -ramiacSi^ffofc. 

^^oyyjV^^—'^'y- ' :/U 'J7>h • :f)V— (Coomassie brilliant blae) T 

• h T L 4 ©2^a«¥-l?S D , ^toJ^Ti^M^O^ia-r ^-S tmii^o (0 3 ) . 
10 . " 

^^4 HPLCSffiVifc^iFMthTL4©^J'«f 
IliS^a) 3 T# ^ nfc pJ^S h h T L 4 ©i^^^SI^^ g P L C 

-f:t>35mHPLCtC:6UTtt5 OmMI^««E (pH5. 8) . 1 5 OmM N 
15 aC ITSpH-fbL/fcCM-SPW (7. 5mmIDX75mmL, lO/zm) 

V- im ) fc-5I^SthTL4 5/ig!&t^AU 0~3 0 9gB (B=5 0mM» 

mmmmivHB. s) > i. sm Nac i) o^it ^s-ga o^fai o. smi" 

/4)-©gSiT@fflb/S:. jifflHPLClr:feViTe3 0%B (A=0. 1%KU7;1/* 
nmt (TFA) , B = 8 0% 7i:h:ihU;i//0. ISSTFA) T¥^fl:LfcC 
20 4P-50 (4. 6mmID X 2 5 OmmL, Sum) (tmWX (M) ) 

Sh:hTL4 ^tiS^BXb. 3 0 ~ 6 0 % B ©gPi^E"tr 4 0 iJ-F^l 0. 5ml 

25 T L 4 0^&,}tm-l!$> 0 s tfcfeXiSi^g© c: tmHi^^rc (04). 
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##«?92T#^n;fcffi(t:iOgJc:, 5 OmMhU;^/HC 1 (pH7. 5) 5 0 

vni-mTczm^mmm. (y-7T-4 5o) (y^>y> (^) ) fcT4'c, 5 

3i-rB^©^^SSL#&4|HlM0MUm ^'C^^il ( 1 5 0 0 0 r pm. 3 O^Fb^) ^fr 

5 V V mm^ ^x'm'^) ^aj^ia^)-* 5 0 mM h u x/h c k 5 mM 

EDTA (pH7. 5) lOmK 5 OmMh >J;^/HC K SMmSSi (pH7. 5) 
1 Om K \ZXW^-^^^Wl^ II<*5 gJ:D#e.n5ft®H^J-K:5 OmMh'JX/ 
HCK 4M^7:^v'>^^ (PH7. 5), 0t)L<^15inM 2-^;V':<j:/h 
X^y-;H 5m I ?£mT4*CT— 3t'L^^^ii (1 5 0 0 0 r p 

2|s:±i£ISlmlfc5 0mMhUX/HC 1> 0, 0. 2. 0. 4, 0. 6"feL<tt 
0. 8M7;l/^-> (pH8. 0) OU7;t-;i/x^>'^^2 0ml*il]^T, 4*0 

T-iife«fe'ft:^£ff^cm i^TpHsn^Sb, ^@7KtT4^^;lmtTitii:.^ 

5^31 (3 0 0 0 r pm. 1 -^^-^^Wmm.. %hWk^^ Omm®^ 

15 ®?K.(pH6. 0) 15 0mM NaClT^flibl^fcSP-Sepharose F 

F (SmrnlD X 5 0mmL) (77;Wv7 /H^xi' m ) fc!!ft«$-^fc 
0~ 1 0 0%B (B = 5 OmMff^ g^ (PH6. 0). 1. SM NaCl) 

•©eiig^3BBT?2 Om Iml/^i^OiijiT^aibfc. #6nfcTL475i^'>3> 

*y-;H/fc^,^0S4T^tfeC4P-5 0 (4. 6mmID X 2 5 0mmL^ 
20 Sjtim) (BS?n«X («0 ) ?feffiViTTO#thTL4fi*JtStfc, 

• ^L,<±#-r^iit*^^;{>^ofc (05) . ;i©7;i'=¥->»t»iiiief(D2 

i§SkhTL4iR*©^SKlJa:ii:*cS'bfcS-r2:t'b^3'*^:3fc (05) . fs.^. 
25 SkhTL4i|Zfilc:^-r-5J4aji%©2-;<;i';^7°hX:$'/-;i/3SiigStt5mM. U 
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(a) 7s.ymm^^ 

(SI) . 
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^1 



10 



15 



75 



A s X 
Th r " 
S e r" 
Gl X 
Pro 
G 1 y 
Al a 
Cy s*' 
Va 1 
Me t 



5. 9 

8. 7 
13.8 
14. 1 

6. 5 
18.6 

9. 7 
N. D. 

12. 7 
1. 9 



6 

. 9 
1 5 
14 

6 
1 9 
1 0 

2 
1 5 

1 

3 



20 



25 



Leu 
Ty r 
Phe 
Hi s 
Ly s 
Ar g 
Tr p 



21 
7.9 
3. 8 
5. 0 

12. 0 
7. 1 
2. 6 



2 1 
8 
4 
5 

1 2 
7 
3 



^D7jc^^(6N HCl-4%5^:^-^'J□-;l#^ 1 1 Ot:, 2 4&t^4 SI^F^Jn 
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1) oi^f^c^ifLrcfi 

2) ^^ttl 



5 (b) N*«ll75y®S2?iJ^^*r 

*^75ymSa^t-i6[bfe (^2) o 

10 

^2 



^No. PTH^» -7^711 A^STO^tlS 
15 (pmol) T^JB. 



20 



25 



2 
3 
4 
5 
6 
7 
8 
9 
1 0 



lie (18) 

Gin (9. 8) 

Glu (8. 3) 

Arg (7. 1) 

Arg (9. 9) 

Ser (3. 6) 

His (3. 6) 

Glu (3. 6) 

Va 1 (3. 8) 



I 1 e 
Gin 
Glu 
Arg 
Arg 
Ser 
Hi s 
Glu 
Va 1 
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1) 7x:i-;i^:tty>b-r> 

5 0 p m o 1 \/^X^^^no tz. 

(c) c^j^ym^^ 

Tc (S3) . 
^3 



Va 1 3 3.6 



15 ^tK7$^>i^ (lOOr, 3. 51tP^) 
4iiino 1 SfflViTi^^^ff"^;^. • 



let h:km^SmmWW l D r 5 0 0 0 WwellT^SL> ;^raS5l5nI^St>T 

L 4 11-141106 #^^©iijs^ 1 temomMiss^w^ 

SthTL4i£a>«rCDJigT, -r>^-7xD>r (Genzyne^t) ^5)^11^2 0 0 
25 ©^Oi^^SCell proliferation ELISAC'^-U >:^f-^fc) T*S!l^L}t. ■?-©^^> 
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##^J4T#f.nfcM{*^3 0glC, 50mMh'JX/HCK SmMEDTA (p 

H7. 6) 1 5 0mLmxxm=^m.m (v-77- 4 5 0) iy^pyvxw) ) 

6 ^ffll/iT4'C, 5-^)-F^©®liJfi!lt#?£i^0jgtm ^'L^^il (1 5 0 0 0 r pm. 3 

CI, SmMEDTA (pH7. 5) 90mK 5 OmMhU;^/HC 1 , 4MS^ 
(pH 7 . 5) 9 Om K tCT?5fe^^fi^om MB^l' 1 0 OmMh UX/HC 
K 4Mi^7::i>'>^^ (PH7. 5), 5mM v7.x7S> QOOml^Jn 

10 xx4r:r-^mmMhm^ m>bm (s o o o r pm. a o^^^) m^>±m 

mi^m9 Bl^S'7C7XTL4©U7^-Jl/x-f >t5^ 
m}&m-cm^tirc±m.mzQ . 8M7;1/^-X 5 0mMhU;^/HCl (pH 
16 8. 0) 2 2. 5^)yh)V^M^X. 4X:r-^^m:,^n^tZo 

S5H=«1 OK. mno. Im^ X 2m mvh')^:^ iW) ) xmhTc^. 
20 pH6 JCilgl/, m^J^X'^mzmiV. mi-m (S O O O r pm. 1 5^Pb^) S 

nfs.^^±Mmmz. :^±Mm.^5 0mmmmu (pH6. o) T^nfl^t^s 

P-Sepharose FF(5cmIDX5 cmL, 1 0 OmL) (7 7)^-^ 
-yy n-i^Tif im ) CK^^Itm 5 0mMmiS^WL (pH6. 0) , 0. 
7 5M NaCllCTTL4*gHiLfe, J^^C> 5 OmM»mig®?« (pH6. 0) 
26 TW-fkLfeSP-SepharoseHP (1. 6cmID X IScmL, 25 
ii) (77;i'-7->7 /H^xt^ m) \zm-^^rz^^ 0~70%B (B=50 
mUm^^U (pH6. 0) , 1. SMNaCl) (DW^UXZOM^ 4m 
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1 /^)-CD^-r^aiUfe. m^^Xs 5 0nmmBWt& (pH6. O) , ISOmM 
NaC IT^^I-fbL/JfeCM- 5PW (2 1. 5inm I D X 1 5 OmmL. 13/i) 
(^y„ ) \z^^-^^rd^. 0-6 0%B (B = 5 Omim^WfH (pH6. 

0). 1. SMNaCl) (Z)M^i3T- 4 0 ^^-FbI 5 m 1 /^(DUMXT^li^Ltz. 

l^mhtz^S Ommmmm (pHG. O) ^ l S OmM NaC 1 \zm^L. 

ji©<i;5ici/T#6>nfcpi^s-7':7XTL 4^ffD<omM^m^^E^x. sds 

10 3j?U7^y;i/7^ Hy*;i^^;^$ffofc. *«ift& l O OmM DTT^^inUfc 
S amp 1 e buffer [Laemli, Nature, 227, 680 (1979)3 \ZW^U 9 5*0 

^^i!i^©y;i/^^— •75/— • y«J 'J7>h • (CooBiassie brilliant blue) T 

9) . 



mMM 11 H P L C ^ffi V Jfc rI^T'^X T L 4 <D^^ 

mim 1 0 T?# e. nfc'sj^TC77. t l 4 (oim^m^r^ i v >h p 

20 LCv-Xt^A (^;i/y> (^Slc) ) jS5ffiHPLCfcJ;0^^^<£fTt) 
fc. -f:t>55mHPLClC:feViTa5 OmMUm^HS (pH5. 8) , 1 5 OmM 
liaClX^itLfcCM-dFW (7. 5mm ID X 7 5mmL. lOw) (M 
y- iW> ) \ZPmm^^y^TLA lOne^mKU 2 0~7 0%B (B=5 0 

TotmBmim (phs. s) ^ i. sMNaci) ©sPi^ETsom o. 

25 8ml/5^©tSSiT^aiUfc. jSeffiHPLCt:feViTtt3 0%B (A=0. l%hU 
7;i/:ro@^^ (TFA) . B=8 0% 7±h=-h^) )V/ 0 . 1%TFA) TTOfl: 
bfcC4P-5 0 (4. 6mmID X 2 5 0mmL, 5 n) (BgfnK (M) ) \Z 
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Bl^M'7'i7XTL4 2. 5MgS^iAL^ 3 0~6 0 %BOgpg^aiBT4 O^J-PbI 
0. 5m l/^^OSSii-mtfil/fe. mm\t2 8 0:fy /-h^Ot^^TfrVi. 

ofc(gllO). 

10 ##«aj4T#&nfc^l OgfC, 5 0mMhUX/HC K SmM EDTA (p 

H7. 5) 5 Qmxmxxmmmm ivzLyy-^ 5 0) a^yvy m ) 

1^X4"^ 55^fBl©K#QI#^4|EimO®b;t^. m'i>^il (ISOOOrpm, 3 
0^)-^) i£ffV\ ttg^iii^)- ^A#®^) ^#rc. ^mia^^SrSOniMhUX/H 
■ CK SmM RDTA (pH7. 5) 10ml. 50mMhU;^/HCK 4M^ 
16 % (pH7. 5) lOmK tT^feit^^fx-pm K^l g J:0#&nsaiS:jB^K: 
50mMhU;^/HCK 4M^7-e?>JillS (pH7. 5), 0.'bU<fi5mM 
->X^7S>3 0ml ^linAT4'C'e-l!^^##^Lm (1 5 0 0 0 r 

pm, 3 0.^5'F^) ^ff V>±i£IK^#fc. 
*±SaKl;:0. 8mnc5 0mMhUX/HCK 0, 0. 2> 0. 4. 0. 6*) 
20 b<«0. 8M7;i/4^-X (pH8. 0) 0U7:t-;i'xW'>'i^?ac2Oml*ljn;5L 
T. 4*C-e2BF^g14fb?&ff»om S^T-pH6 ^g*iCT4(gl3t& 
fiUTii4>^J-^ (3 0 0 0 r pm. 1 5^)-P^) ^ffV^±S^^#:t. *±«^^ 
111 lT*bfcC4P-5 0 (4. 6mmID X 2 5 OmmL. 5m) (BB^ftX 
m ) *fflViT-5I^ft7Cr;^TL4ft/fejtfiUfc. 

0. #L<±#-r-5;itd%i5i-pfc (011) . ^etc, c:©7;i'^:::>»a:}ftai 
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5 m&ms -^mM-^07.TLA(DmBit^^^ 

(a) TS/B^a^^ 

m^^th (^y^T>>/7>xA6 3 0 OE) ^fflV^T^^Ufco ^©^*^ MiPa® 
10 tHSlxfc (^4) . 



• 
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^4 

5 • 75/^ p<^=fm^n^u 



A s X 


9. 


4 




Th r 


( . 


o 
o 


7 
f 


<^ i> 
S e r 


1 0- 


o 

8 


1 9 


G 1 X 


1 2. 


o 
o 


1 9 


Pro 


1 1. 


U 


Q 


G 1 y 


1 9. 


r 
9 




Al a 


1 1. 


1 


1 1 


Cys" 


N. 


D. 


2 


Va 1 


1 3. 


2 


1 4 


Me t 


3. 


1 


2 


I 1 e 


3. 
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2 Leu (31) Leu 

3 I I e (35) lie 

4 Gin (24) Gin 

5 Glu(2 0) Glu 

6 G 1 n (20) Gin 

7 Arg (15) Arg 

8 Se r (1 1) Se r 

9 H i s (6. 4) His 
10 G 1 n (9. 5) Gin 
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SI 1 

He Gin Glu Arg Arg Ser His Glu Val Asn Pro Ala Ala 
84 85 90 95 

His Leu Thr Gl.y Ala Asn Ser Ser Leu Thr Gly Ser Gly Gly Pro Leu 

100 105 no 

Leu Trp Glu Thr Gin Leu Gly Leu Ala Phe Leu Arg Gly Leu Ser Tyr 

115 120 125 

His Asp Gly Ala Leu Val Val Thr Lys Ala Gly Tyr Tyr Tyr He Tyr 

130 135 140 

Ser Lys Val Gin Leu Gly Gly Val Gly Cys Pro Leu Gly Leu Ala Ser 
145 150 155 160 

Thr He Thr His Gly Leu Tyr Lys Arg Thr Pro Arg Tyr Pro Glu Glu 

165 170 175 

Leu Glu Leu Leu Val Ser Gin Gin Ser Pro Cys Gly Arg Ala Thr Ser 

180 185 190 

Ser Ser Arg Val Trp Trp Asp Ser Ser Phe Leu Gly Gly Val Val His 

195 200 205 

Leu Glu Ala Gly Glu Lys Val Val Val Arg Val Leu Asp Glu Arg Leu 

210 215 220 

Val Arg Leu Arg Asp Gly Thr Arg Ser Tyr Phe Gly Ala Phe Met Val 
225 230 235 240 
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m 3 



1 2 
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97. 4 «»»• 
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Leo He Gin Asp Gin Arg Ser His Gin Ala Asn Pro Ala Ala His Leu Thr Gly Ala Asn 
81 90 100 

Ala Ser Leu He Gly He Gly Gly Pro leu Leu Trp Glu Thr Arg Leu Gly Leu Ala Phe 
101 110 120 

Leu Arg Gly Leu Thr Tyr His Asp Gly Ala Leu Val Thr Met Glu Pro Gly Tyr Tyr Tyr 
121 130 140 

Val Tyr Ser Lys Yal Gin Leu Ser Gly Yal Gly Cys Pro Gin Gly Leu Ala Asn Gly Leo 
141 150 160 

Pro He Thr His Gly Leu Tyr Lys Arg Thr Ser Arg Tyr Pro Lys Glu Leu Glu Leu Leu 
161 170 180 

Val Ser Arg Arg Ser Pro Cys Gly Arg Ala Asn Ser Ser Arg Yal Trp Trp Asp Ser Ser 
181 190 200 

Phe Leu Gly Gly Yal Yal His Leu Glu Ala Gly Glu Glu Yal Yal Yal Arg Val Pro Gly 
201 210 "220" 

Asn Arg Leu Yal Arg Pro Arg Asp Gly Thr Arg Ser Tyr Phe Gly Ala Phe Met Yal 
221 230 239 
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(kDa) i^^^ 
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[Sequence Listing] 

<110> Takeda Chemical Industries, Ltd. 

<120> Method for Producing of a Recombinant Protein 

<130> 2707W00P 

<150> JP 12-97891 

<151> 2000-03-30 

<160> 6 

<210> 1 

<211> 240. 

<212> PRT 

<213> Hunan 

<400> 1 

Met Glu Glu Ser Yal Yal Arg Pro Ser Yal Phe Yal Yal Asp Gly Gin 
IS 10 15 

Thr Asp lie Pro Phe Thr Arg Leu Gly Arg Ser Bis Arg Arg Gin Ser 
20 25 30 

Pvc <l^r Val Ala Ar^ Val f.ly i.Pii Civ T.pn I.wi I.eil LeiLLjuJtel-GJbf_ 

35 . 40 45 

Ala Gly Leu Ala Yal Gin Gly Trp Phe Leu Leu Gin Leu His Trp Arg' 

50 55 60 

Leu Gly Glu Met Yal Thr Arg Leu Pro Asp Gly Pro Ala Gly Ser Trp 
65 70 75 80 

Glu Gin Leu He Gin Glu Arg Arg Ser His Glu Yal Asn Pro Ala Ala 

85 90 95 

His Leu Thr Gly Ala Asn Ser Ser Leu Thr Gly Ser Gly Gly Pro Leu 
100 105 110 
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Leu Trp Glu Thr Gin Leu Gly Leu Ala Phe Leu Arg Gly Leu Ser Tyr 

115 120 125 

His Asp Gly Ala Leu Yal Yal Thr Lys Ala Gly Tyr Tyr Tyr lie Tyr 

130 135 140 

Ser Lys Yal Gin Leu Gly Gly Yal Gly Cys Pro Leu Gly Leu Ala Ser 
145 150 155 160 

Thr lie Thr His Gly Leu Tyr Lys Arg Thr Pro Arg Tyr Pro Glu Glu 

165 170 175 

Lea Glu Leu Leu Yal Ser Gin Gin Ser Pro Cys Gly Arg Ala Thr Ser 

180 185 190 

Ser Ser Arg Yal Trp Trp Asp Ser Ser Phe Leu Gly Gly Yal Yal His 

195 ZOO 205 

Leu Glu Ala Gly Glu Lys Yal Yal Yal Arg Yal Leu Asp Glu Arg Leu 

210 215 220 

Yal Arg Leu Arg Asp Gly Thr Arg Ser Tyr Phe Gly Ala Phe Met Yal 
225 230 235 240 

<?I0> ? 

<211> 27 
<212> DNA 

<213> Artificial. Sequence 

<220> 

<223> 

<400> 2 

tatacatatg atacaagagc gaaggtc 27 
<210> 3 
<211> 27 
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<212> DNA 

<213> Artificial Sequence 

<220> 
<223> 

<400> 3 • 

agccggatcc gacctcacac catgaaa 27 

<210> 4 

<211> 239 

<212> PRT 

<213> House 

<400> 4 

Met Glu Ser Val Yal Gin Pro Ser Yal Phe Yal Yal Asp Gly Gin Thr 
15 10 15 

Asp He Pro Phe Arg Arg Leo Glu Gin Asn' His Aig Arg Arg Arg Cys 

20 25 30 

Gly Thr Val Gin Yal Ser Leu Ala Leu Yal Leu Leu Leu Gly Ala Gly 

- - 40 4S 

Leu Ala Thr Gin Gly Tip Phe Leu Leu Arg Leu His Gin Arg Leu Gly 

50 55 60 

Asp He Yal Ala His Leu Pro Asp Gly Gly Lys Gly Ser Trp Glu Lys 
65 70 75 80 

Leu He Gin Asp Gin Arg Ser His Gin Ala Asn Pro Ala Ala His Leu 

85 90 95 

Thr Gly Ala Asn Ala Ser Leu He Gly He Gly Gly Pro Leu Leu Trp 

100 105 110 

Glu Thr Arg Leu Gly Leu Ala Phe Leu Arg Gly Leu Thr Tyr His Asp 
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lis 120 125 

Giy Ala Leu Yal Thr Met Gla Pro Gly Tyr Tyr Tyr Val Tyr Ser Lys 

130 135 140 

Yal Gin Leu Ser Gly Val Gly Cys Pro Gin Gly Leu Ala Asn Gly Leu 
145 150 155 160 

Pro He Thr His Gly Leu Tyr Lys Arg Thr Ser Arg Tyr Pro Lys Glu 

165 170 175 

Leu Glu Leu Leu Val Ser Arg Arg Ser Pro Cys Gly Arg Ala Asn Ser 

180 . 185 190 

Ser Arg Yal Trp Ttp Asp Ser Ser Phe Leu Gly Gly Val Yal His Len 

195 200 205 

Glu Ala Gly Glu Glu Val Val Yal Arg Val Pro Gly Asn Arg Leu Val 

210 215 220 

Arg Pro Arg Asp Gly Thr Arg Ser Tyr Phe Gly Ala Phe Met Vai 
225 230 235 239 

<210> 5 

■4?l , l , > i i3ni r- 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 5 

ggcatatgct gatacaagat caacgatctc 30 
<210> 6 
<211>3Q 
<2I2> DNA 
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<213> Artificial Sequence 

<220> 

<223> 

<400> 6 

cggatcctca gaccatgaaa gctccgaaat 
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